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(54) PLATE-SHAPED HEAT PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plate-shaped heat pipe which can 
suppress the deformation of the plate sections of a container and can radiate heat 
at high efficiency. 

SOLUTION: This plate-shaped heat pipe 2 is constituted by encapsulating a 
condensable fluid in a hollow plate-like container 6 in a deaerated state as an 
operating liquid, connecting the internal surfaces of the plate sections 5 and 7 of 
the container 6 facing each other in the thickness direction of the container 6 to 
each other through posts 9, and then, closely attaching heat generating members 
3 to the external surfaces of the portions which are in contact with the posts 9 of 
the plate sections 5 and 7. The contacting surfaces of plate section 7 fitted with 
the heat generating members 3 with the end sections of the posts 9 are arranged 
so as not to be on the same plane with the contacting surfaces 12 between the 
heat generating members 3 and the plate section 9. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A condensation nature fluid is enclosed as a working fluid in the 
condition of having deaerated inside the hollow plate-like container. And the 
insides of the monotonous section which counters in the thickness direction of 
said container are connected with a stanchion, and it sets to the plate-like heat 
pipe with which an exoergic member is attached in the external surface side of a 
contact part with said stanchion in said monotonous section by sticking. For the 
contact surface of said exoergic member and monotonous section, the contact 
surface of the monotonous section in which said exoergic member was attached, 
and the edge of said stanchion is the plate-like heat pipe with which it is 
characterized by the inharmonious thing. 

[Claim 2] The plate-like heat pipe indicated to claim 1 characterized by the touch 
area to said monotonous section of said stanchion being smaller than the touch 
area to said monotonous section of said exoergic member, and forming the size or 
width of face of said stanchion more than the magnitude of said exoergic member 
in the direction of a field of said monotonous section, 
[Claim 3] The plate-like heat pipe indicated to claim 1 characterized by 
considering as the plinth in which the top face by the side of the protrusion of the 
heavy-gage part attaches said exoergic member while a part for the outside flank 
of said stanchion of said monotonous sections is made to project in the direction 
of board thickness and a heavy-gage part is formed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plate-like heat pipe with 
which a container attaches possible [ heat transfer of an exoergic member ], and 
controls that temperature rise especially about the plate-like heat pipe which 
makes hollow plate-like. 
[0002] 

[Description of the Prior Art] As everyone knows, a plate-like heat pipe forms the 
space section sealed inside the container of hollow flat sheet structure, and where 
noncondensable gas, such as air, is deaerated in the space section, it encloses the 
fluid of condensation nature as a working fluid. In this kind of heat pipe, since a 
front face becomes flat, a touch area with a heat exchange object becomes large, 
and there is an advantage the heat transfer engine performance or whose heat 
exchange engine performance improves. In order for there to be a problem by 
which a flat side tends to be bent in the container inside on the other hand at the 
time of un-operating [ in which the internal pressure of a container serves as 
vaccum pressure ], therefore to maintain an expected container configuration, it is 
necessary to provide a certain means. 

[0003] By the former, the structure where the insides of the parallel monotonous 
section were made to connect with a container with the stanchion formed in one 
mutually is proposed as the example. As the stanchion, the so-called prismatic 
form of for example, a rectangle cross section or a rectangular cross section is 
adopted from the ease of processing, and the stanchion is usually prepared in the 
center section in the direction of a field of the monotonous section. This is for 
supporting the part which a load concentrates most. 

[0004] By the way, as an example using a plate-like heat pipe, by the former, it 
attaches to the condition of having stuck the container of a plate-like heat pipe, 
and exoergic members of each other, such as CPU, and there is heat dissipation 
structure constituted so that an extremes-of-temperature rise of an exoergic 
member might be controlled by heat dissipation from a plate-like heat pipe. With 
this kind of heat dissipation structure, it is common to arrange an exoergic 
member in the center section of the monotonous section in a container, and this is 
for producing evaporation of a working fluid efficiently. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the above- 
mentioned conventional plate-like heat pipe, since both the stanchion and the 
exoergic member are arranged in the center section of the monotonous section, 
these both will be in the condition of overlapping in the thickness direction of a 
container. Since sufficient rigidity is required, the size is set to the stanchion 
which supports especially the monotonous section from the inside comparable as 
the width of face of an exoergic member, or more than it. Therefore, in the above- 
mentioned plate-like heat pipe, since the inside whole region of the contact 
surface of an exoergic member and the monotonous section will be covered by the 
end face of a stanchion, and evaporation of the working fluid of a there did not 



arise, that is, evaporation of the working fluid in the inside of the heat input 
section was not performed, there was a problem from which sufficient heat 
dissipation effectiveness is not acquired. That is, at the former, the actual 
condition was not paid its attention at all about the relevance of the inside of the 
heat input section and the end face of a stanchion in a container. 
[0006] It aims at offering the plate-like heat pipe which this invention was made in 
view of the above-mentioned situation, and can control deformation of the 
monotonous section, and is excellent in heat dissipation effectiveness. 
[0007] 

[Means for Solving the Problem and its Function] As above-mentioned The means 
for solving a technical problem, invention indicated to claim 1 A condensation 
nature fluid is enclosed as a working fluid in the condition of having deaerated 
inside the hollow plate-like container. And the insides of the monotonous section 
which counters in the thickness direction of said container are connected with a 
stanchion, and it sets to the plate-like heat pipe with which an exoergic member is 
attached in the external surface side of a contact part with said stanchion in said 
monotonous section by sticking. The contact surface of the monotonous section 
in which said exoergic member was attached, and the edge of said stanchion is 
characterized by the contact surface of said exoergic member and monotonous 
section, and the inharmonious thing. 

[0008] Therefore, according to invention of claim 1 , with the posture in which 
turned horizontally the monotonous section of the pair in a plate-like heat pipe, for 
example, and the exoergic member was arranged to the down side, if the exoergic 
member generates heat, heat pipe actuation will be started by making into an 
evaporator the part which separated from the lower limit side of a stanchion 
among the insides of the monotonous section arranged at the bottom. Namely, 
although the lower limit side of a stanchion is arranged at the inside side of the 
contact surface of an exoergic member and the monotonous section Since these 
both are in the condition of an inequality, such as shifting in the direction of a field 
of the monotonous section mutually, and the whole region by the side of the inside 
of the contact range is not completely covered by the lower limit side of a 
stanchion, the contact range is given and the heat of an exoergic member is 
efficiently transmitted to a working fluid in the part which is not covered. In 
connection with it, the heat of the line crack with the good heat transport cycle by 
the plate-like heat pipe and an exoergic member is emitted towards the exterior 
from the external surface of the monotonous section. Consequently, an extremes- 
of-temperature rise of an exoergic member is controlled. 

[0009] Moreover, in invention indicated to claim 1, invention indicated to claim 2 
has a touch area smaller than the touch area to said monotonous section of said 
exoergic member to said monotonous section of said stanchion, and is 
characterized by forming the size or width of face of said stanchion more than the 
magnitude of said exoergic member in the direction of a field of said monotonous 
section. 

[0010] Therefore, according to invention indicated to claim 2, since the stanchion 



has structure equipped with sufficient rigidity, the support effectiveness of the 
monotonous section with the stanchion improves further, consequently 
deformation of the monotonous section is controlled more certainly. 
[001 1] Moreover, while a part for the outside flank of said stanchion of said 
monotonous sections is made to project in invention indicated to claim 1 to 
invention indicated to claim 3 in the direction of board thickness and a heavy-gage 
part is formed, the top face by the side of the protrusion of the heavy-gage part is 
characterized by considering as the plinth which attaches said exoergic member. 
[0012] Therefore, since the part which serves as the heat~receiving section 
among plate-like heat pipes has the structure where heat capacity is larger than 
other parts of a container according to invention indicated to claim 3, even if the 
calorific value of an exoergic member increases rapidly, for example, the rapid 
dryout by the side of the inside is avoided, and the heat transport cycle of a 
plate-like heat pipe is performed good. Consequently, an extremes-of-temperature 
rise of an exoergic member is controlled. 

[0013] Moreover, when a part is made to fix a plate-like heat pipe to the condition 
of forcing a heavy-gage part to an exoergic member, for example, suitably 
according to invention indicated to claim 3, a load concentrates to the heavy-gage 
part currently projected and formed in the exoergic member side. However, since 
arrangement of a heavy-gage part and arrangement of a stanchion are in 
agreement in the thickness direction of the monotonous section, the load which 
acts on a heavy-gage part can receive with the stanchion of the inside. It is 
maintained by the condition that bending by the container inside of the 
monotonous section in which the heavy-gage part is formed was controlled in 
connection with it, consequently the top face of a heavy-gage part stuck with the 
exoergic member. Furthermore, according to invention indicated to claim 3, since 
the installation part of the exoergic member in the container of a plate-like heat 
pipe becomes clear and attachment by the plate-like heat pipe and the exoergic 
member becomes easy in connection with it, the productivity as the whole 
improves. 
[0014] 

[Embodiment of the Invention] Hereafter, one example of this invention is 
explained with reference to a drawing. In drawing 1 and drawing 2 , the sign 1 
showed heat dissipation structure and this heat dissipation structure 1 is equipped 
with the plate-like heat pipe 2 and CPU3 equivalent to the exoergic member of 
this invention. The container 6 is first constituted by the hollow plate-like sealing 
metal vessel which the plate-like heat pipe 2 becomes from the body section 4 
and the closure plate 5. Where noncondensable gas is deaerated, the working fluid 
(not shown) is enclosed with the interior of a container 6. 
[0015] It is the member of the shape of a cup constituted by the bottom wall 
section 7 which the body section 4 turns into from a monotonous rectangle-like 
object at a detail, and the plate-like side-attachment-wall section 8 which starts 
from the four sides (edge) of the bottom wall section 7, respectively more. Each 
side-attachment-wall section 8 has fixed height, and is set up smaller than any of 



the die length of the bottom wall section 7, and width of face. That is, the body 
section 4 has the aperture width more than the depth. Moreover, the bottom wall 
section 7 is equivalent to the monotonous section of this invention, and the inside 
of that bottom wall section 7 is equipped with five stanchions 9 which project 
towards the same direction (upper part in drawing 1 ) as each side-attachment- 
wall section 8, for example. 

[0016] As each strut 9, as shown in drawing 1 , the cross-section cross-joint-like 
block object is adopted. Each strut 9 is arranged with the posture arranged with 
the side which turned the monotonous part to the side turned in the vertical 
direction in drawing 1 of the bottom wall section 7, and a longitudinal direction at 
parallel, respectively. Moreover, the height of each strut 9 is set as the same 
height as each side-attachment-wall section 8. One in these stanchions 9 is 
prepared in the center section in the direction of a field, and it is on the opposite 
line which connects the corners which other four counter, and is arranged at the 
part of a central site, respectively rather than four sides (boundary part with the 
side-attachment-wall section 8) of the bottom wall section 7. In addition, each 
strut 9 can be easily formed by giving press working of sheet metal or forging 
shaping to the metal plate which is the ingredient of the body section 4. 
[0017] Moreover, on the other hand, the sprayed coating 10 of predetermined 
thickness is formed in the front face of the range except each strut 9 among the 
bottom wall sections 7. This sprayed coating 10 is the porous structure equipped 
with pore among the spray particles combined mutually, and a large capillary tube 
pressure produces it. In addition, this sprayed coating 10 that functions as a wick 
can be formed if needed. Furthermore, it is good also as structure which was made 
to carry out resintering of the sintering web material which was not limited to a 
sprayed coating 10 as a wick, for example, was made to sinter much metal 
particles, and was formed to the internal surface of a container 6, and attached it 
in it. 

[0018] On the other hand, the closure plate 5 is a metal plate of the configuration 
which is in agreement with the bottom wall section 7, and magnitude, and is 
attached to the body section 4 in the condition of closing the opening part which 
consists of rising wood of each side-attachment-wall section 8. That is, the inside 
of the closure plate 5 and the apical surface 1 1 of each strut 9 have stuck 
mutually. Moreover, it is sealed by junction means, such as soldering, and the 
container 6 which accomplishes rectangle plate-like is formed for a part for the 
joint of the part for a joint, the closure plate 5, and the body section 4 of that of 
each strut 9, and the closure plate 5. In addition, the closure plate 5 is equivalent 
to the monotonous section of this invention. 

[0019] Furthermore, the sprayed coating 10 is formed in the part except a 
matching part with the apical surface of each strut 9, and a matching part with 
each side-attachment-wall section 8 among the insides of the closure plate 5. 
This sprayed coating 10 serves as the same presentation as that with which the 
body section 4 is equipped. In addition, although not illustrated especially, the 
impregnation nozzle 11 of the structure known conventionally is attached in the 



container 6. 

[0020] Sprayed coatings 10 and 10 can be easily formed by performing a plasma 
metal spray or oxy fuel spraying here, before attaching the body section 4 and the 
closure plate 5. That is, since a thermal-spraying process is carried out in the 
released space, there are advantages, like that the operability of a thermal- 
spraying torch is good or that it is not filled with heat, and washing is still easier. 
Moreover, what is not dissolved even if the cermet which mixed a dissimilar metal, 
the ceramics, or them will be sufficient, and itself will be preferably excellent in 
thermal conductivity and thermal resistance, and it will continue at a long period of 
time and it will make a working fluid contact as a thermal spray material, if excelled 
in thermal conductivity and thermal resistance is adopted. 

[0021] The plate-like heat pipe 2 of the above-mentioned configuration is suitably 
held by the means at CPU3 and/or a substrate, and one while it is put on CPU3 
prepared in the substrate (not shown). That is, CPU3 has stuck to the external 
surface of the bottom wall section 7 of the plate-like heat pipe 2. This CPU3 is 
the monotonous object of the shape for example, of a rectangle, and is arranged in 
the center section of the bottom wall section 7 with the posture which arranged 
each of that side with each side of the bottom wall section 7, and parallel. That is, 
the range shown with an alternate long and short dash line serves as the contact 
surface 12 of CPU3 and the monotonous section at drawing 1 , and die length of 
one side of the contact surface 12 is the same die length as the width of face W 
of the stanchion 9 arranged in the center. That is, the stanchion 9 arranged in the 
center and the contact surface 1 2 serve as arrangement which lapped in the state 
of the condition, i.e., an inequality, which shifted in part. 

[0022] An operation of the example shown in drawing 1 below is explained. The 
liquid phase working fluid is piling up in the pars basilaris ossis occipitalis of the 
body section 4 in the condition that the plate-like heat pipe 2 is not operating. 
Moreover, although the internal pressure of a container 6 serves as vaccum 
pressure in the condition, since the closure plate 5 and the bottom wall section 7 
are supported from the inside with five stanchions 9 arranged as a whole at the 
radial, bending in the direction which the closure plate 5 and the bottom wall 
section 7 approach is avoided, and the expected configuration of a container 6 is 
maintained. 

[0023] the part from which the heat was transmitted to the contact surface 12 
among the bottom wall sections 7, and separated from the end face section of a 
stanchion 9 among the insides of the contact surface 12 when CPU3 generated 
heat here, i.e., the quadrisected rectangle-like part as shown in drawing 1 , — it is, 
a liquid phase working fluid is heated, and it evaporates. That is, in the 
quadrisected rectangle-like part, the heat of CPU3 is directly transmitted to a 
working fluid. The working fluid used as a steam flows towards the upper part 
where a pressure and temperature are low, and is radiated for it heat and 
condensed to the sprayed coating 10 prepared in the inside of the closure plate 5. 
[0024] Most condensed working fluids being held with the capillary tube pressure 
produced in the clearance between spray particles at the inside of the closure 



plate 5, it flows in the upper limit section of a stanchion 9 located in the near, and 
flows down the side face of the stanchion 9. Moreover, some working fluids are 
dropped from the closure plate 5, or it flows down each side-attachment-wall 
section 8. Furthermore, the working fluid supplied to the bottom wall section 7 
permeates a sprayed coating 10, is diffused in the direction of a field, and 
evaporates again in four rectangle-like parts exposed from the stanchion 9 among 
the insides of the contact surface 12. 

[0025] Thus, according to the plate-like heat pipe 2 shown in drawing 1 , the edge 
of a stanchion 9 is arranged at the inside side of the contact surface 12, but The 
stanchion 9 has shifted from the inside of the contact surface 12 so that four 
rectangle-like parts may appear. Since that is not covered completely, the heat 
given from CPU3 to the contact surface 12 can be made to be able to transmit to 
a working fluid efficiently, consequently the heat dissipation effectiveness in CPU3 
can be raised. 

[0026] Moreover, according to the plate-like heat pipe 2 shown in drawing 1 , since 
each strut 9 is the cross-section configuration projected on all sides in the 
direction of a field of a container 6, distortion of the longitudinal direction in 
drawing 1 of the closure plate 5 and the bottom wall section 7 and a lengthwise 
direction can be controlled certainly. Furthermore, since the cross section is 
formed smaller than the area of the contact surface 12 in spite of setting up the 
width of face of each strut 9 similarly to the die length which is one side of the 
contact surface 12 according to the plate-like heat pipe 2 shown in drawing 1 , the 
plate-like heat pipe 2 becomes lightweight, and the advantage on which the whole 
lightweight-ization is attained in connection with it is also acquired. 
[0027] With reference to drawing 3 and drawing 4 , other examples of this 
invention are explained below. In addition, the same sign is given to the same 
member as the example shown in drawing 1 , and the detailed explanation is 
omitted. The heavy-gage part 13 projected to the external surface side is formed 
in the center of the bottom wall section 7 in the body section 4 of the plate-like 
heat pipe 2. Being able to form this heavy-gage part 13 by carrying out spinning of 
a part of bottom wall section 7 (coining), that configuration is square ****-like as 
an example. CPU3 sticks nothing and here the shape of a flat rectangle which is in 
agreement with CPU3, and the top face 1 4 of this heavy-gage part 1 3 is attached. 
Therefore, the top face 14 serves as a plinth for CPU3, and is the contact surface 
12 in a container 6. In addition, the plate-like heat pipe 2 is being fixed to the 
substrate 20 with which CPU3 is attached through the proper fixed means which is 
not illustrated. 

[0028] On the other hand, the plate-like stanchion 9 which projects towards the 
vertical upper part in the inside of the bottom wall section 7 of the plate-like heat 
pipe 2 is formed in one. It has the stanchion 9 by five same arrangement as the 
above-mentioned example, and the width of face W of each strut 9 is the same 
width of face as die length of one side of CPU3 which makes the shape of a 
rectangle. Moreover, the thickness of each strut 9 has become 1/4 to about 1/5 
of die length of one side of CPU3. In addition, all the stanchions 9 are formed with 



the posture parallel to the side of the upper and lower sides by drawing 3 of a 
container 6. That is, the stanchion 9 located in the center serves as arrangement 
which overlaps in the condition of having shifted from the contact surface 12 in 
part. Other configurations have the same composition as the example shown in 
drawing 1 . 

[0029] therefore — if CPU3 generates heat, while the heat will be transmitted to 
the top face 14 of a heavy-gage part 13 according to the example shown in 
drawing 3 — the inside — a liquid phase working fluid is heated in the part which 
separated from the end face section of a stanchion 9 inside, i.e., the rectangle-like 
part carried out 2 ****s as shown in drawing 3 , and it evaporates. Thus, the 
heavy-gage part 13 which serves as a plate-like heat pipe with the heat-receiving 
section in 2 serves as a part where heat capacity is large to other parts of a 
container 6. Therefore, even if it is the case where the calorific value of CPU3 
increases rapidly, heat can be absorbed by the heavy-gage part 13, that is, a 
heavy-gage part 1 3 functions as the so-called buffer, and the rapid temperature 
rise of CPU3 can be prevented beforehand. 

[0030] On the other hand, the working-fluid steam produced in the inside of the 
top-face section 14 flows towards the upper part where a pressure and 
temperature are low, and is radiated for it heat and condensed to the sprayed 
coating 10 prepared in the inside of the closure plate 5. In that case, condensation 
arises also in the part which separated from the upper limit section of a stanchion 
9 among the top face 1 4 of a heavy-gage part 1 3, and the field which countered. 
Most condensed working fluids being held with the capillary tube pressure 
produced in the clearance between spray particles at the inside of the closure 
plate 5, it flows in the upper limit section of a stanchion 9 located in the near, and 
flows down the side face of the stanchion 9. Moreover, some working fluids are 
dropped from the closure plate 5, or it flows down each side-attachment-wall 
section 8. Furthermore, the working fluid supplied to the bottom wall section 7 
permeates a sprayed coating 10, is diffused in the direction of a field, and 
evaporates again in two rectangle-like parts which separated from the stanchion 9 
among the insides of the contact surface 12. 

[0031] Thus, according to the plate-like heat pipe 2 shown in drawing 3 , although 
the edge of a stanchion 9 is arranged at the inside side of the contact surface 12, 
since the stanchion 9 has shifted from the inside of the contact surface 12 so that 
two recta ngie-l ike parts may appear, the heat given from CPU3 to the contact 
surface 12 is efficiently transmitted to a working fluid, and the heat dissipation 
effectiveness in CPU3 can be raised in connection with it. Moreover, according to 
this plate-like heat pipe 2, since heat capacity makes the evaporator locally the 
inside side of the large heavy-gage part 13 among containers 6, even if the 
calorific value of CPU3 increases rapidly, a dryout phenomenon does not arise, but 
the heat transport cycle of the plate-like heat pipe 2 is performed good, 
consequently an extremes-of-temperature rise of CPU3 can be controlled 
certainly. 

[0032] Furthermore, according to the example shown in drawing 3 . since it is in 



the condition of having pinched CPU3 with the plate-like heat pipe 2 and the 
substrate 20, a load concentrates on the heavy-gage part 1 3 projected towards 
CPU3 T but since the stanchion 9 with which the load was established in the center 
can receive, the deformation inside the container 2 of the bottom wall section 7 is 
controlled, and it is maintained at the condition that the top face 14 stuck to 
CPU3 in connection with it. Therefore, it can consider as the plate-like heat pipe 2 
with sufficient heat dissipation effectiveness. 

[0033] The example of further others of a stanchion 9 is shown in drawing 5 and 
drawing 6 here, die length of one side is the prism object of a rectangle-like cross 
section equal to the die length which is one side of the contact surface 1 2, and 
the stanchion 9 shown in drawing 5 has it — many — the ****-|jke rib 15 of 
several sheets is formed. [ mutually parallel to the upper limit side ] That is, the 
top face of each plate-like rib 15 contacts the inside of the closure plate which is 
not illustrated, and has structure which formed CPU3 in the external surface of 
the closure plate. Therefore, according to this stanchion 9, from the top face of 
each plate-like rib 15 in the inside of the contact surface of CPU3 and a closure 
plate, a working fluid is heated, it evaporates in the part which separated, and that 
working-fluid steam condenses by the inside of the downward bottom wall section 
7. Thus, according to this stanchion 9, evaporation of the working-fluid steam by 
the side of the inside of the contact surface of a closure plate and CPU3 is 
attained. 

[0034] On the other hand, the stanchion 9 shown in drawing 6 has become 
structure which equipped the cylindrical lateral portion with the slit 1 6 of the pair 
covering the die-length direction, i.e., structure which the plate of a semicircle-like 
cross section was made to counter. The substantial outer diameter of this 
stanchion 9 is set as the same magnitude as die length of one side of the contact 
surface 12. Therefore, according to this stanchion 9, while a liquid phase working 
fluid is supplied to the space by the side of a core through both the slits 16, it 
evaporates there. As it is, the working-fluid steam flows up and condenses the 
space by the side of a core by the inside of the closure plate 5. That is, according 
to this stanchion 9, condensation by the evaporation and the contact surface 12 in 
the inside of the contact surface 12, and the inside of the monotonous section 
which counters is attained. 

[0035] In addition, although the configuration in which each strut was made to 
form in the bottom wall section and one among containers was illustrated by each 
above-mentioned example, this invention may not be limited to the above- 
mentioned example, and a stanchion may be formed in a closure plate and one, or 
may be a container and another structure. Moreover, although CPU was mentioned 
as an exoergic member by the above-mentioned example, it may not be limited to 
this but an exoergic member may be a hard disk drive or a dc-battery. 
Furthermore, in this invention, the porous layer which functions as a wick which 
made copper powder etc. sinter on the surface of a stanchion may be formed. 
[0036] 

[Effect of the Invention] As explained above, according to invention indicated to 



claim 1, the insides of the monotonous section which counters in the thickness 
direction of the container which makes hollow plate-like are connected with a 
stanchion. It is the plate-like heat pipe which stuck and attached the exoergic 
member in the external surface side of a contact part with the stanchion in the 
monotonous section. The contact surface of an exoergic member and the 
monotonous section has the inharmonious contact surface of the monotonous 
section and the edge of a stanchion in which the exoergic member was attached. 
Since the heat of the exoergic member supplied to the contact surface is 
transmitted to a working fluid good in the part which separated from the end face 
of a stanchion in by the side of the inside of the contact surface, in addition to the 
ability to control deformation of the monotonous section, the heat dissipation 
effectiveness of an exoergic member can be raised. 

[0037] Moreover, according to invention indicated to claim 2, the size or width of 
face of a stanchion is set up more than the magnitude of said exoergic member in 
the direction of a field of the monotonous section, and since it has structure which 
the stanchion equipped with sufficient rigidity, in connection with the support 
effectiveness of the monotonous section with a stanchion improving further, 
deformation of the monotonous section can be avoided more certainly. 
[0038] Furthermore, while according to invention indicated to claim 3 a part for the 
outside flank of the stanchion of the monotonous sections is made to project in 
the direction of board thickness and a heavy-gage part is formed Since the part 
which is used as the plinth in which the top face by the side of the protrusion of 
the heavy-gage part attaches said exoergic member, and serves as the heat- 
receiving section in a container has the structure where heat capacity is larger 
than other parts Since the rapid dryout by the side of the inside is avoidable even 
if the calorific value of an exoergic member increases rapidly, an extrernes-of- 
temperature rise of an exoergic member can be controlled certainly. 
[0039] Moreover, the load which acts on a heavy-gage part can receive with a 
stanchion, and since deformation of the monotonous section of the direction in 
which the heavy-gage part is formed is controlled, an adhesion condition can be 
made to maintain the top face of a heavy-gage part to an exoergic member, even 
when a plate-like heat pipe is installed in the condition of forcing a heavy-gage 
part to an exoergic member, for example according to invention indicated to claim 
3, since the stanchion is arranged inside the heavy-gage part. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram in which cutting a part of one example of 
this invention, and lacking and showing it. 

[Drawing 2] It is the schematic diagram showing the condition of having cut the 
plate-like heat pipe in the thickness direction in the example. 



[Drawing 3] It is the schematic diagram in which cutting a part of other examples 
of this invention, and lacking and showing them. 

[Drawing 4] It is the schematic diagram showing the condition of having cut the 

plate-like heat pipe in the thickness direction in the example. 

[Drawing 5] It is the schematic diagram showing other examples of a stanchion. 

[Drawing 6] It is the schematic diagram showing the example of further others of a 

stanchion. 

[Description of Notations] 

2 — Plate-like heat pipe 3 — CPU 5 — Closure plate 6 [ 9 — Stanchion 12 — 
Contact surface 13 — Heavy-gage part. ] — A container, 7 — Bottom wall 
section 
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